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Abstract:-In the practical application environment, the parameters of the chaotic system will often produce 
floating, at the same time, if the chaotic synchronization are applied to parameter modulation method of secure 
communication system, we also need to solve the synchronization problem about not matching between the drive 
system and response system parameters. In this paper, we research about three dimensional chaotic system 
synchronization control design, and apply linear system resilient control thought to three dimensional chaotic 
system synchronization, the design of the controller for the uncertainty of the controller itself has certain tolerance. 
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I. INTRODUCTION 

Chaos synchronization and its application in secure communication aroused extensive attention from the physics 
community, due to its extreme sensitivity and strong random for initial value in many fields of science technology, chaotic 
signal shows potential application value. At present, some scholars are studying flexible control problems of linear systems 
and continuous chaotic system, and having designed relevant flexible controller to solve the problem in the impact of 
controller uncertainty, and make it have tolerance for the impact of controller uncertainty. However, there are no results for 
such a controller design problem in three-dimensional chaotic system synchronization. Based on the previous relevant design 
ideological, and with my own ideas, this paper designs the corresponding controller for three-dimensional chaotic system, 
and realizes chaotic system synchronization. 

II. SYSTEM DESCRIPTION AND SYNCHRONIZATION PROBLEM 

This paper uses feedback synchronization method to realize three-dimensional chaotic system synchronization, so 
as to realize synchronization of two chaotic systems. 
Considering multi variable feedback, giving chaotic system model, as follows: 

\x = -ax + by + yz, 
y = cx-dy-xz (*) 

z = ex- fz+gxy 

Among them, X = (x, y, z) T e R 3 is System state, a,b, C, d, e, f , g is System parameter. 

Using linear output feedback to realize driving system and response system synchronization. Considering 
uncertainty influence about the controller, response system equation has following form: 

i, = -ax x +by l + y 1 z 1 + (k x +Ak)(x-x l ) 
j>, = cx, -dy x -x x z x + (k 2 + Ak)(y-y 1 ) (2) 

z, =exj -fz l +gx 1 y 1 +(k 3 + Ak)(z-z i ) 

Among them, the feedback gain form is [k + Ak) , two kinds of cases: ||Ajfe|| = an d llAfcll < a ■ 

In synchronization system design, system model itself is uncertainty, and interference to drive signal in the 
transmission process is also an important problem. In order to outstand problems and convenient to analy, only considering 

the controller itself uncertainty conditions. Definiting system error term: e x = X — X x , e 2 = y — y l , e 3 = z — Z, , when 

t — > co , e — > , two systems achieve the synchronization, transform synchronization problem into error system zero 
stabilization problem. 

III. SYNCHRONIZATION CONTROLLER DESIGN 

A Precise k 

The entire document should be in Times New Roman or Times font. Type 3 fonts must not be used. Other font 
types may be used if needed for special purposes. 

Recommended font sizes are shown in Table 1 . Chaotic synchronization, when k can realize accurately, 
llAytll = O ( IWI is Euclidean norm) 
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e 1 = -ae 1 + be 2 + ze 2 + y x e 3 - k i e l 
^ 3 = ee i _ / e 3 +^(Ji e i +x,e 2 )-^ 3 e 3 



(3) 



Among the form, e 1 — X — X l , e 2 — y — y l , e 3 = Z — Z 1 . 
Constructing Lyapunov function: 



L derivates t '■ 



L = -(e 1 +e 2 + — e 3 ) 
2 g 



1 



(4) 



= (-flgj + Z?e 2 + ze 2 + y x e 3 — k l e l )e x 

+ — (ee, -/e 3 + giy^ + x l e 2 )-k 3 e 3 )e 3 

= --(^i - e 3) 2 -(^ e i - e 3> 2 "(£«, -^ 3 ) 2 
g 2 2 2 

,b x2 ,c , 2 , ^, e 2 y 2 + ^! 2 . 2 

2 2 4g 4 

-(d + k 2 ) e 2 2 (/ + k 3 - 2g - l)e 3 2 

4 - g 

2 2 2 

Therefore, if L < is established, only making e. , C 2 , C 3 coefficient negative, that is satisfied: 



a + k. 



2 2 2 

e y -y l 



4# 



>0 



d + k n 



; 2 , 2 

b +c 



>0 



/ + /c 3 -2g-l>0 

The error system (3) will be stable in the zero balance of state space, chaotic synchronization can be realized. 
When it satisfies the follows: 



2 2,2 

k, > — + - —-a 



4g 



k 2 > 



; 2 , 2 

b +c 



That is, 



k 3 >2g + l-f 



2 2,2 

7 ^ e , y + yi 

k, > — + a 

Ag A 



k 2 > 



; 2 . 2 
O +C 



k 3 >2g+l-f 

L<0. 

According to Lyapunov stability theorem, the error system is asymptotically stable, namely drive system and 
response system achieve synchronization. 

B Imprecise k 
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Assume Euclidean norm have bounded and the upper bound is known, namely \\Ak\\ < CC ■ Among it, CC is known 

normal number. 

Drive system and response system produce the error system, which can be expressed as follows: 

e x - -ae l + be 2 + ze 2 + y x e 3 - (k x + Ak)e x 
< e 2 - ce x - de 2 - ze x - x x e 3 - (k 2 + Ak)e 2 (5) 

e 3 - ee x - fe 3 + g(y l e l + x 1 e 2 )-(k 3 + Ak)e 3 

Among the form, e x = X — X x , e 2 = y — y l , e 3 = Z~ Z x ■ 
Constructing Lyapunov function: 

\, 2 2 1 



L derivates time t 



-I— j 1 O i I O r* O r* I C' o C' q 



L = ^-{e 2 +e 2 + -e 2 ) 

2 8 



1 



(6) 



= {-ae l +be 2 +ze 2 + y x e 3 -k l e 1 )e l 

+ — (ee x -fe 3 +g(y l e x + x x e 2 )-k 3 e 3 )e 3 
g 

= --&, -e 3 ) 2 -(^e x -e 3 ) 2 -(^ -e 3 f 
g 2 2 2 



2 2 2 

■(-e 2 -e x ) 2 -(-e 2 -e l ) 2 -(a + k l +Ak- e } ' yi ^ 2 



'2 



H 



->. 



b +C 2 1 2 

-(d + k 2 +Ak )e 2 (f + k 3 +Ak-2g-l)e 3 

4 g 

2 2 2 

Therefore, if making L < O established, only needing to make e x , C 2 , 6 3 coefficient negative, 



namely satisfies the follow forms: 



2 2 _ 2 

a + k, +M-- — ^->0 

4# 4 

. 2 2 

d + k 2 +Ak > 



/+£ 3 +A£-2,g-l>0 

The error system (5) will be stable in the zero balance of state space, chaotic synchronization can be realized. 
When it satisfies follow forms: 

2 2 2 

k, > h — — a — Ak 



1 4g 4 



k 2 > 



U 2 , 2 

b + c 



d — Ak 



Namely, 



k 3 >2g + l-f-Ak (||A£||<a) 



2 2,2 

, e y + y 1 

k t > 1 a — a 

4g 4 

k 9 > a— a 

2 4 

k 3 >2g +1 — f — a 
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L < . According to Lyapunov stability theorem, the error system is asymptotically stable, namely drive system 
and response system achieve synchronization. 

IV. CONCLUSIONS 

This paper applies linear system resilient control thought to three-dimensional chaotic system synchronization, the 
designed controller has certain tolerance for the uncertainty of the controller itself. When the upper bound of the uncertainty 
is known, the paper gives a design proposal of feedback gain, and does correlative research for this three-dimensional 
chaotic system. When the upper bound of the uncertainty is unknown, it will be a follow-up research problem. 
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